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$\mathbb{R}^{3}$ ( ) , $\mathbb{R}^{3}\ni x\mapsto$





$D$ $\mathbb{R}^{3}$ . 2 $\Lambda I$
$f$ : $1tIarrow \mathbb{R}^{3}$ ,
. ,
$u\in M$ $T_{f(u)}\mathbb{R}^{3}=f_{*}T_{\tau\iota}\Lambda\cdot l\oplus \mathbb{R}f(u)$ .
,
$D_{X}f_{*}Y=f_{*}\nabla_{X}Y+h(X, Y)f$ , $X,$ $Y\in\Gamma(T\Lambda I)$
$\Lambda^{J’}I$ $\nabla$ $(0$ ,2 $)$ -
$h$ . , $h$ , , $\Lambda I$
Riemann . $\nabla^{h}$ $h$ Levi-Civita
,
$K$ $:=\nabla-\nabla^{h}\in\Gamma(T1II^{(12)}))$ , $T$ $:=$ tr$hK\in\Gamma(T\Lambda,\prime I)$ ,
$\mathcal{T}:=\nabla^{h}T\in\Gamma(TM^{(1,1)})$
. $T$ $f$ Tchebychev .
Wang [11] , $h$ ,
, Euler-Lagrange $H:=$
$(1/2)$ tr $\mathcal{T}=0$ .




( ) ) $\mathcal{T}=0$ ( $T=0$
). , 100 Tzitz\’eica
(Euclid
1623 2009 1-11 1
, Gauss 4
. ).
1. ab $(a+b+1)\neq 0$ $a,$ $b\in \mathbb{R}$ ,
$f_{ab}(\prime u, v):=(u_{\dot{1}}v, u^{-a}v^{-b})$
, $\mathcal{T}=0$ . , $a=b=1$ ,
( ). $a=-1/2,$ $b=-1/2+1/100$
.




$\rho(u)\xi_{u}$ , $Z\in\Gamma(TM)$ $\rho\in C^{\infty}(M)$ . ,





$D_{X}f_{*}Y=f_{*}\nabla_{X}^{e}Y+h^{e}(X, Y)\xi$ , $D_{X}\xi=-f_{*}SX+\tau(X)\xi_{:}$
$\theta(X, Y):=Det(f_{*}X, f_{*}Y, \xi)$
$\nabla^{\epsilon},$ $h^{e},$ $S,$ $\tau,$ $\theta$ . $h^{e}$ $\xi$
, $h^{e}$ $f$ . $f$
, $\tau=0$ $\theta=\omega_{h^{e}}$ $\xi$
. , $\omega_{h^{e}}$ Riemann $h^{e}$ .
$\xi$ $f$ Blashcke .
2
, , [2] [3] [9] [10]
.
3. . , $f$
$c$ , $\mathcal{T}=0$ , $f$ $c$
. $[$2] , $f$
Riemann $h$ ,
. $h$ . [2]
, , . ,
, .
4. 2 $f_{j}$ : $hI_{j}arrow$
$\mathbb{R}^{n_{j}+1}(j=1,2)$ $\lambda$ , Calabi
$f:\mathbb{R}\cross\Lambda/l_{1}\cross\Lambda I_{2}\ni(u, x, y)\mapsto(e^{u}f_{1}(x), e^{-\lambda u}f_{2}(y))\in \mathbb{R}^{(n_{1}+1)+(n_{2}+1)}$
.
[1] , $h$
. 2 $f_{e},$ $f_{h}$ , , $\mathcal{T}=0$
tr $\mathcal{T}=0$ ([6] 63
).
$f_{e}(u,v)$ $:=(u^{-1}e^{-2u-2v}, u^{-1}e^{-2u+2v}, 2-u^{-1})$ ,


















$f$ : $Marrow \mathbb{R}^{n+1}$ . $\mathbb{R}^{n+1}$ Euclid
$(\mathbb{R}^{\tau\iota+1}$ . $\{\cdot,$ $\cdot\rangle)$ , $n\in\Gamma(f^{-1}T\mathbb{R}^{n+1})$ $f$
, $I:=f^{*}\{\cdot,$ $\cdot\}\in\Gamma(TM^{(0,2)})$ 1 ( ) ,
$D_{X}f_{*}Y=f_{*}\nabla_{X}^{I}Y+\Pi(X. Y)n$ , $X_{\tau}Y\in\Gamma(T\Lambda I)$
$\Lambda I$ ( 1 Levi-Civita ) $\nabla^{I}$
2 $\Pi\in\Gamma(T\Lambda I^{(0,2)})$ .
$f$ $\rho$ : $Marrow \mathbb{R}$ :
$\rho(u):=\langle f(u),n(u)\rangle$ , $u\in\Lambda I$ .
$f$ , $\rho$
. $\rho(u)$ $f(u)$ $f(\Lambda I)$
. , $f$ Gauss-Kronecker $\mathcal{K}(:=\det(I^{-1}II))$
. , ( ) $f$
Tchebychev $T$ .
4
6. $f$ : $Marrow \mathbb{R}^{n+1}$ , $T=0$
, $1\mathfrak{h}I$ $\mathcal{K}\rho^{-(n-\vdash 2)}$
. , $\mathcal{K}\rho^{-(n+2)}$ , $\mathbb{R}^{n+1}$
.
$(n=2)$ , , Tzitz\’eica
.
. $f$ :Al $arrow \mathbb{R}^{r\iota+1}$ , $\backslash ro1\in\Gamma(\wedge^{n}T^{*}\Lambda I)$
$vol(X_{1\uparrow}\ldots,X_{n})$ $:=Det(f_{*}X_{17}\ldots, f_{*}X_{n}, f(u))$ , $X_{1},$ $\ldots,X_{n}\in T_{u}M$
$\Lambda^{l}l$ , $\backslash ^{f}o1_{h}\in\Gamma(\wedge^{n}T^{*}\Lambda,I)$ $h$ $\Lambda I$
. $M$ $(U;u^{1}, \ldots , u^{n})$ $\partial_{i}:=\partial/\partial u_{i}$
,
$\psi;=\{vol(\partial_{1}, \ldots, \partial_{n})\}^{-2}\{vo1_{h}(\partial_{1}, \ldots, \partial_{n})\}^{2}$
, $\psi$ $f$ $\Lambda I$ well-defined ,
$(U;u^{1},$
$\ldots$ , . $\mathbb{R}^{n+1}$
, $SL(n+1_{1}\cdot \mathbb{R})$ .
. ,
.
6. 1. $\psi=\mathcal{K}\rho^{-(n,+2)}$ .
6. 2. $T=- \frac{1}{2}grad_{h}\log\psi$ .
$f$ $\{\ulcorner\partial_{1}f, \ldots, \partial_{n}f, n\}$ , $\rho$
, ,
$f= \sum_{k}\{-\sum_{l}\Pi^{kl}\partial_{l}\rho\}\partial_{k}f+\rho n$







$\{vo1_{h}(\partial_{1}, \ldots , \partial_{n})\}^{2}=\det|(h(\partial_{i}, \partial_{j}))=\det(\rho^{-1}\Pi(\partial_{i}, \partial_{j}))$
$=\rho^{-n}\det(\Pi(\partial_{i}, \partial_{j}))$
. ,






( [7] ) :
(1) $A\in\Gamma(T\Lambda I^{(1,1)})$ ,
$\sum_{i}vol(X_{1}, \ldots, AX_{i}, \ldots, X_{n})=(trA)vol(X_{1}, \ldots,X_{n})$ .
(2) $\nabla vol=\nabla^{h}vo1_{h}=0$ .
(3) $h \cdot(K_{X}Y, Z)=-\frac{1}{2}(\nabla_{X}h)(Y, Z)$ .
(4) $h(A_{Y’}’X, Z)=h(A_{X}’Y. Z)=h(Y, h_{X}’Z)$ .
62 ,
$- \frac{1}{2}X\log\psi=h(X,T)$ , $\forall X\in\Gamma(TM)$
. (1) (2) ,
$Xvo1_{h}(\partial_{1}, \ldots, \partial_{n})$ $=(\nabla_{X}^{h}vo1_{h})(\partial_{1}, \ldots, \partial_{n})$
$+ \sum_{i}vo1_{h}(\partial_{1}, \ldots, \nabla_{X}^{h}\partial_{i}, \ldots, \partial_{n})$
$=$ (tr $\nabla_{X}^{h}$ ) $vo1_{h}(\partial_{1}, \ldots, \partial_{n})$ ,
$Xvol(\partial_{1}, \ldots, \partial_{n})$ $=(\nabla_{X}vol)(\partial_{1}, \ldots, \partial_{n})$
$+ \sum_{i}vol(\partial_{1}, \ldots, (\nabla_{X}^{h}+K_{X})\partial_{i}, \ldots, \partial_{n})$
$=$ $(tr\nabla_{X}^{h}+ tr K_{X})vol(\partial_{1}, \ldots, \partial_{r?})$
6
. ,
$- \frac{1}{2}X\log\psi=-X\log|i^{r}o1_{h}(\partial_{1}, \ldots, \partial_{n})|+X\log|vol(\partial_{1}, \ldots, \partial_{n})|$
$=-\{vo1_{h}(\partial_{1}, \ldots, \partial_{n})\}^{-1}$ (tr $\nabla_{X}^{h}$ ) $vo1_{h}(\partial_{1}, \ldots, \partial_{n})$
$+\{\backslash ro1(\partial_{1\}}\ldots, \partial_{r\iota})\}^{-1}$ (tr $\nabla_{X}^{h}+$ tr $K_{X}$ ) $vol(\partial_{1}, \ldots , \partial_{n}^{r})$






. , , Tzitz\’eica ,




$f$ : $Iarrow \mathbb{R}^{2}$ ,
. , $t\in I$
$\det(f(t)f(t))\neq 0$
. ,
$\det(f(t)f(t))\neq 0$ , $\forall t\in I$
.
$f$ : $[a, b]arrow \mathbb{R}^{2}$ ,
$l(f;a, u):= \int_{a}^{u}|\frac{\det(\dot{f}(t)\ddot{f}(t))}{\det(f(t)\dot{f}(t))}|^{1/2}dt$
, .
, $| \frac{\det(\dot{f}(t)\dot{f}(t))}{\det(f(t)\dot{f}(t))}|^{\alpha}dt$ 1
, $\alpha=\frac{1}{2}$ .
7
$f(f;a, \cdot)$ : $[(z, b]arrow[0.l(f:a_{7}b)]$
, $f$ ,
.









$f$ : $Iarrow \mathbb{R}^{2}$ ,
$F:I\ni s\mapsto F(s):=(f(s)f’(s))\in GL(2;\mathbb{R})$
. $2\cross 2$ $\Phi$
$F’(s)=F(s)\Phi(s)$
, $\Phi(s)$ (1, 1), (1, 2), (2, 1) ,
(2, 2) $\kappa(s)$ .
$\Phi(s)=\{\begin{array}{ll}0 --\vee\wedge 1 \kappa(s)\end{array}\}$ .
$I$ $\kappa$ $f$ .
B. $f$ ,
$\epsilon$ , $\kappa$ ,











, $B(1)$ 2 .




























$-|i$ $–$$:t\mathfrak{g}$. 1 $arrow–$ $1:\dot{i}!_{d’}$$a’$:$t0’$ .
$r$
$1:\backslash 1s_{!}n\overline{i^{11\sim\dot{}\cdot 00\sim\cdot 0\cdot h}}:_{i}jj.$. $\frac{0:a}{1:,1}1\backslash$’$:\cdot 0$ : 1$($ .




$f(s)=\{\begin{array}{ll} exp(s)s exp(s)\end{array}\}$ .
$(ii- 3)\kappa=-2$
$f(s)=\{\begin{array}{ll} exp(-s)s exp(-s)\end{array}\}$ .
$(ii- 4)|\kappa\cdot|<2$
$f(s)=[_{\exp(\alpha s)\sin(\beta s)}\exp(\alpha s)\cos(\beta s)]$ , $\alpha:=\frac{\kappa}{2},$ $\beta;=\frac{1}{2}\sqrt{4-\kappa^{2}}$ .
$\frac{/.-\wedge-.\backslash :]^{:}\backslash _{1}/^{\mathfrak{l}}1}{arrow\cdot\cdot 1\backslash L^{l}}$
$\vdash|arrow\backslash \backslash \backslash ’-\cdot\cdot\cdot\cdot\backslash \backslash \sim 0|\underline{|}_{\backslash _{\prime}},\cdot\prime i||_{\overline{0\backslash }\neg}^{\sim}\backslash$ $\overline{r}\frac{\cdot\cdot\cdot\cdot 1:\}\wedge}{\backslash \sim\sim\iota_{1}:^{*\dot{\vee}}:\prime!^{\backslash }1}\backslash \backslash \cdot.\cdot.\cdot’.\cdot$
$\kappa\cdot=-1$ $\kappa\cdot=0$ $\kappa=1$
, (i) $\kappa=0$ , , $(ii- 4)$ $\kappa=0$
, .
, $\kappa(s)=s$ , .
$\hat{\vee c.}=+1\sigma=-1$ ’, $f(s)=f(s)=\{\begin{array}{l}\exp(\frac{s^{2}}{2})-\sqrt{\frac{\pi}{2}}serfi(\frac{s}{\sqrt{2}})s],\sqrt{\frac{\pi}{2}}\exp(\frac{s^{2}}{2}erf(\frac{s}{\sqrt{2}})\exp(\frac{s^{2}}{2,)})] .\end{array}$
, erf, erfi ( ).
erf $(z)$ $:= \frac{2}{\sqrt{\pi}}\int_{0}^{z}\exp(-t^{2})dt$ , $erfi(z)$ $:= \frac{1}{\sqrt{-1}}$ erf $(\sqrt{-1}z)$ .
10
$\epsilon=+1$ $\epsilon=-1$





$[$ 1 $]$ Fujioka, A., Centroaffine minimal surfaces with constant curvature metric,
Kyungpook Math. J. 46(2006), 297-305.
[2] Furuhata, H. and Vrancken, L., The center map of an affine immersion, Results
Math. 49(2006), 201-217.
[3] Katou, M., Center maps of affine minimal ruled hypersurfaces, Interdiscip. In-
form. Sci. 12(2006), 53-56.
[4] Li, A.M., Li, H. and Simon, U., Centroaffine Bemstein problems, Differential
Geom. Appl. 20(2004), 331-356.
[.5] Liu, H. and Wang, C.P., The centroaffine Tchebychev operator, Results Math.
27(1995), 77-92.
[6] , 21 - , , 2004.
[7] , , , 1994.
[8] Rogers, C. and Schief, W.K., B\"acklund and Darboux transformations–Geom-
etry and modem applications in soliton theory, Cambridge University Press,
2002.
[9] Trabelsi, H., Generic affine hypersurfaces with self congruent center map, Re-
sults Math. 51(2007), 127-140.
[10] Trabelsi, H., Improper affine hyperspheres with self-congruent center map,
Monatsh. Math. 152(2007), 73-81.
[11] Wang, C.P., Centroaffine minimal hypersurfaces in $R^{n+1}$ , Geom. Dedicata
51 (1994), 63-74.
http $:$ //www. math. sci. hokudai. ac. jp$/\sim f$uruhat $a/$
11
